The mathematical model of malignant tumor, which represents itself an initial boundary task for system of differential equations in partial derivatives, has been developed. In model there are 3 types of cells, which interact between each other, it is a dividing, normal and dead cells. An inhibiting influence of cells at each other is considered in that way that the growth of continuously dividing cells is accompanied by destruction of normal cells and emergence of dead cells. Analysis of stability of stationary decisions has been done. Evaluation of velocity of distribution tumor on a straight line has been given.
Introduction
Oncological diseases are the less investigated diseases of mammals, including human, and are one of the main reasons their early death. According to experts, malignancies are continuing to stay incurable practically. One of the methods in finding the effective way of treatment is mathematical modeling.
First mathematical models of tumor have represented itself a Cauchy problem for a system of ordinary differential equations [15] . In these models there are tumor cells (dividing), healthy cells (normal) and dead cells, nutriment, various inhibitory substances, immune system response. Then were proposed models type diffusion -advection-reaction, based on systems of partial differential equations [3] [4] 14] . In models there were considered either one [13] , either two [10, 12] , either three [5] [6] [7] types of cells. There was considered also nutriment [1, 8, 10, 16] , which influences on rate of cell growth. The tissue, formed by three types of cells, is considered as incompressible, that's why it is supposed that sum of their concentration is constant in models .
According the second law of Newton, the velocity of tumor tissue propagation is determined via excess internal pressure at generation of new cells. Models which taking into consideration not only diffusive growth of tumor, but also a germination tumor blood vessels, were presented in works [12] . The invasive wave solutions were built in [10, 13] .
Cells of health organism are mortal, a programmed death (apoptosis) is the ending of life circle. In turn, the main feature of tumor cells is absence of apoptosis [3, 4] . The increase of number of tumor cells is accompanied by their combination with a forming different spatial cultures (spheroids, tubes, yarns, disks, etc.). Inner cells of formed structure begin die in force of innutrition, external tumor cells continue proliferation, pushing away healthy cells. In tumor growth process dividing cells and all dead cells are not taken away from the body, forming solid tumor which represented a core of dead cells, surrounded by a layer of continuously proliferating tumor cells [17] . Cells of tumor, became an autonomous, begin to penetrate into the surrounding tissue, destroying their and creating new growth points.
The defining equations
In considered model of tumor there are 3 types of cells: proliferating, normal and dead. It is supposed that apoptosis of proliferating cells does not exist. Normal cells in absence of dividing cells are proliferating by logistic law. In growth process the proliferating cells, allocating toxic substances, have an inhibitory impact on normal cells. Dead cells have an inhibitory impact on normal and proliferating cells. Dissemination of proliferating cells in space is due to diffusion [1] . Dead and normal cells do not move. After some time in emergence place of dead cells in solid tumor remain only dead cells. Tissue of formed structure is considered as the low-squeezed. Therefore the concentration of normal cells in absence of proliferating and dead cells and concentration of dead cells in absence of proliferating and normal cells should be the same. Below the limit concentration equals 1. In the development of a mathematical model were used the base principals of mathematical population biology [3] [4] [5] [6] [7] .
Let 
In first equation a summand 1 
Boundary and initial conditions
As boundary conditions for function 1 u are accepted the following
These boundary conditions accept that on boundaries of segment take place a free growth of proliferating cells.
In absence of proliferating and dead cells follows the equation for the growth of normal cells quantity from the second equal in (1)
In this model is supposed that a velocity of birth equals 2 
Stability of solutions
For case of infinite line the first equation in (4) satisfies [2, 9] ( ) ( ) ( ) Thus within a considered model a steady state condition is a condition in which there are no proliferating and normal cells.
Numerical method for solving
System of equations (1) with boundary conditions (2)- (3) is nonlinear. To construct her solution was used a numerical method, based on finite-difference approximation of the differential operators by the time variable and by spatial variable [2, 8, 9, 14, 16, 17] . On a uniform grid with steps (1) was approximated by a system of algebraic equations.
( ) ( ) The boundary conditions were approximated in the usual way
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The resulting system of nonlinear equations on each time layer with given degree of accuracy was solved by method of simple iteration. Numerical implementation was carried out in programming environment of mathematical package Matlab. According a specified series of constants the solutions were built on the interval [0,10], these solutions were compared on grids with n 100, n 500 = = and n 1000 = . Solutions, built at n 500 = and n 1000 = , was differed no more then on 1 %.
As constants were taken constants from literary sources [3, 13] . 
Invasive wave solution
The traveling-wave solution propagating from left to right with velocity on infinite line is searched as functions which depend from argument ( ) Solution of equations (5) in area of the first solution is represented as 
The general solution of the first equation is represented as (7) , an increasing function will be also 
Conclusion
As follows from the results obtained the developed mathematical model of malignant tumor qualitatively describes her growth along a straight line with forming the central part of the zone of dead tissue. The rate of tumour boundary moving proportionally specific growth rate of dividing cells and their mobility. A distribution of tumor on line may be considered as distribution of dead tissue with constant velocity.
